577th MEETING, OXFORD 1319 was centrifuged at 20000g for 20min and the supernatant filtered through a column (3.5cmx0.85cm) of Sephadex G-25 (fine grade) to remove all molecules of mol.wt. less than 5000. Cell extracts were incubated at 37°C with [3H]thymidine, ATP and MgClz and the phosphorylated products collected on DE-81 (DEAE-cellulose) filters to be assayed for radioactivity. The assay was shown t o be linear with added extract protein and with time of incubation. Hypoxanthine/guanine phosphoribosyltransferase and adenine phosphoribosyltransferase activities were determined in the same cell extracts by the methods previously published (Green & Martin, 1973). Glucose 6-phosphate dehydrogenase and 6-phosphogluconate dehydrogenase activities were determined by the method of Glock & McLean (1953).
BIOCHEMICAL SOCIETY TRANSACTIONS
. There may be activation of glycogen phosphorylase in hypoxic tissue, as shown by the increase in content of glucose 6-phosphate, compared with that in control samples (Hems & Brosnan, 1970) .
Activation of phosphorylase might be expected to occur in hypoxic liver, since glycogenolysis in general is controlled by the amount of active phosphorylase (the a form). Perhaps surprisingly, there are no reports of a rapid increase in the amount of phosphorylase a in liver, in response to lack of oxygen, although an increase after a period of cyanide treatment has been shown (Jakob & Diem, 1974) .
New insights into the differences between the a and b forms of phosphorylase (Stalmans &Hers, 1975) , and into the requirement to rapidly freeze tissues beforeenzyme assays, have opened the way to more accurate estimation of the hepatic content of phosphorylase a. In this paper, we show an immediate increase in the content of phosphorylase a in rat liver which was anoxic as a result of rapid cessation of blood flow. Phosphorylase a in freeze-clamped liver was determined by the method of Stalmans & Hers (1975) with minor modifications (Hems et al., 1976) .
in a first group of experiments, livers were rapidly removed in oivo. An initial sample of the liver was immediately freeze-clamped (with a delay of 3-8 s after severance of blood supply) and then further samples of the same liver were freeze-clamped at intervals (Hems & Brosnan, 1970) . There was an increase in the hepatic content of phosphorylase a within 30s of ischaemia ( Table 1) .
The values for hepatic phosphorylase a in fed rats which were fairly deeply anaesthetized and allowed to settle were low (Table 1) in agreement with other studies of sampling procedures (Stalmans et al., 1974~) . During ischaernia in livers from anaesthetized 48 h-starved rats, a smaller increase in phosphorylase a content was observed ( Table 1) ; thus in the absence of glycogen, which is an inhibitor of phosphorylase a phosphatase (Stalmans et al., 1971; Khandelwal, 1977) , a lower maximal phosphorylase a activity was attained during anoxia.
These results establish that the hepatic content of phosphorylase a immediately increases in response to lack of oxygen. This must imply either activation of phosphorylase b kinase or inhibition of phosphorylase a phosphatase. Activation of kinase seems unlikely in anoxic tissue, when the ATP availability is decreasing, and no such activation has been reported. The only simple explanation for the increase in the amount of phosphorylase a in anoxic liver, yet available, is that there is slowing of the dephosphorylation of phosphorylase a, as a result of the modifier action of AMP on this process (Stalmans et al., 19746; Khandelwal, 1977) .
It is well established that there is a rapid increase in the content of AMP in ischaemic liver (e.g. Hems & Brosnan, 1970; Faupel et al., 1972) . The possible role of AMP in hypoxia-induced phosphorylase activation was investigated in the perfused liver, and offers improved access for rapid sampling of the liver, which can be freeze-clamped in less than 2s. In a series of ischaemic samples prepared from perfused livers, an increase in content of phosphorylase a was observed within 30s ( Table 2 ). The hepatic content of A M P increased in parallel with the phosphorylase a. This is compatible with the hypothesis that during anoxia, phosphorylase is activated as a result of inhibition by A M P of the dephosphorylation of the a form.
